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4) BEHAVIOR CONTROLLER OF VEHICLE 
7)Abstract: 

ROBLEM TO BE SOLVED: To moderately control a turning behavior of a 
ihicle in accordance with a driver s steering operation by changing the 
sponse property of the control in accordance with driver s steering 
►oration. 

DLUTION: A model value Gyt of transverse acceleration of a vehicle and 
; differential value Gytd are calculated (steps 214, 216), a proportional 
rm component prti of a target slip angle of a rear wheel and a differential 
rm component Prt2 are calculated based on the model value Gyt and the 
rferential value Gytd (steps 228 to 234) to calculate the target slip angle 
the rear wheel which is a target turn amount as the sum of the 
oportional term component prti and the differential term component Prt2 
tep 240). A time constant T is set to a large value when the vehicle is in 
countersteer condition to reduce the response property of the control 
teps 218 to 230), and a time constant T is set to a small value when the 
fhicle is in a turn back steering condition to improve the response 
operty of the control (steps 232, 234). 
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pan Patent Office is not responsible for any 
mages caused by the use of tbis translation. 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
^*** shows the word which can not be translated. 
n the drawings, any words are not translated. 



.AIMS 



laim(s)] 

laim 1] The behavior control unit of the vehicle characterized by to have a means detect a counter steer state, and a 
jans reduce the responsibility of the aforementioned control when a counter steer state is detected, in the behavior 
ntrol unit of the vehicle which has a means calculate the amount of target revolution of a vehicle, and a means gives 
5 yaw moment at least to a vehicle and control the revolution behavior of a vehicle so that the actual amount of 
/^olution of a vehicle turns into the aforementioned amount of target revolution. 

laim 2] The behavior control unit of the vehicle carry out having a means cut and detect a return steering state in the 
havior control unit of the vehicle which has a means calculate the amount of a vehicle of target revolution, and a 
Jans give the yaw moment at least to a vehicle and control the revolution behavior of a vehicle so that the actual 
loxmt of revolution of a vehicle turns into the aforementioned amoxrnt of target revolution, and the means which raise 
J responsibility of the aforementioned control when it cuts and a retum steering state is detected as the feature, 
laim 3] The behavior control unit of the vehicle according to claim 1 or 2 characterized by the responsibility of the 
)rementioned control changing when the time constant of filtering to the aforementioned amount of target revolution 
anges. 

laim 4] The behavior control unit of the vehicle according to claim 3 characterized by carrying out guard processing 
the aforementioned time constant when the aforementioned time constant is reduced. 



ranslation done.] 
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JTAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] this invention relates to the behavior control unit which suppresses and 
luces the good better shell colander behavior like drift out or spin at the time of revolution of vehicles, such as an 
:omobile. 
)02] 

escription of the Prior Art] As one of the equipment which controls the behavior at the time of revolution of vehicles, 
:h as an automobile For example, it is slip-angle betar of a rear wheel as indicated by JP,9-99826,A concerning 
plication of an applicant's for this patent point. The means to search for, Physical quantity betad corresponding to slip- 
gle speed betard of a rear wheel The means to search for, A means to calculate target slip-angle betart of the rear 
leel which becomes settled by the revolution degree which an operator wishes, A braking means to give damping 
ce to each ring, and slip-angle betar And physical quantity betad It is based and is slip-angle betar of a rear wheel, 
e target yaw moment Mt for being referred to as target slip-angle betart A means to calculate. Target yaw moment Mt 
e behavior control unit which has the control means which respond and control a braking means is known 
tiventionally. 

)03] According to this behavior control unit, target slip-angle betart of the rear wheel which becomes settled by the 
solution degree which an operator wishes is calculated. Target yaw moment Mt Slip-angle betar of a rear wheel And 
ysical quantity betad corresponding to slip-angle speed betard of a rear wheel It is based and is slip-angle betar of a 
ir wheel. It calculates as a PD controlled variable of the yaw moment for being referred to as target slip-angle betart. 
ice the damping force of each ring is controlled so that the yaw moment which makes the slip angle of a rear wheel a 
get slip angle is given to a vehicle Not to mention the situation which spin or drift out generates independently, these 
1 control the revolution behavior of a vehicle appropriately also in the situation generated simultaneously. 
)04] For example, when a vehicle is in a drift out state, it is slip-angle betar of a rear wheel. Physical quantity betad 
[responding to slip-angle speed betard of a rear wheel when it becomes small and a drift out state increases rather than 
get slip-angle betart It becomes a negative value. Since the yaw moment given to a vehicle in this situation turns into 
5 yaw moment of the direction which assists revolution of a vehicle, a drift out state can be suppressed certainly. 
305] Moreover, when a vehicle is in a spin state, it is slip-angle betar of a rear wheel. When it becomes large and a 
in state increases rather than target slip-angle betart, it is physical quantity betad. It becomes a positive value. Since 
5 yaw moment given to a vehicle in this situation turns into the yaw moment (anti spin moment) of a direction 
posite to the direction which assists revolution of a vehicle, a spin state can be suppressed effectively. 
306] Furthermore, when a vehicle is in a spin state and it is in a drift out state, and the direction of the yaw moment 
/en to a vehicle according to whether which grade of those states is large is controlled suitably and the grade of two 
ites interchanges mutually during revolution of a vehicle, it is suitably controlled so that the direction of the yaw 
)ment becomes reverse according to the change. Therefore, even if a spin state and a drift out state occur 
nultaneously, the revolution behavior of a vehicle is controllable to become stable certainly. 
307] 

roblem(s) to be Solved by the Invention] In the behavior control unit concerning the proposal of the above-mentioned 
int, although the responsibility of control changes according to the run state of a vehicle, the responsibility of control 
es not come to change according to steering operation of an operator, therefore there is fault that control of revolution 
havior cannot be accurately performed according to steering operation of an operator. 

308] this invention is made in view of the fault like **** tj^g conventional behavior control unit concerning a 
svious proposal, and the main technical problems of this invention are performing control of revolution behavior 
curately according to steering operation of an operator by changing the responsibility of control to a vehicle in the 
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lavior control unit of the vehicle which gives the yaw moment at least according to steering operation of an operator 

that the actual amount of revolution of a vehicle may turn into the amoxint of target revolution. 

)09] 

;eans for Solving the Problem] A means to calculate the amount of target revolution of a vehicle according to this 
'ention in the main technical problems like ***♦, A means to detect a counter steer state in the behavior control unit 
the vehicle which has a means to give the yaw moment at least to a vehicle and to control the revolution behavior of a 
licle so that the actual amount of revolution of a vehicle turns into the aforementioned amount of target revolution, A 
lans to calculate the amount of target revolution of the behavior control unit (composition of a claim 1) of the vehicle 
aracterized by having a means to reduce the responsibility of the aforementioned control, or a vehicle when the 
anter steer state is detected, A means to cut and to detect a return steering state in the behavior control unit of the 
licle which has a means to give the yaw moment at least to a vehicle and to control the revolution behavior of a 
licle so that the actual amount of revolution of a vehicle turns into the aforementioned amovmt of target revolution, It 
ittained by the behavior control unit (composition of a claim 2) of the vehicle characterized by having the means 
lich raises the responsibility of the aforementioned control, when it cuts and the return steering state is detected. 
)10] Although it retums calmly and may generally steer if an operator may get confused mentally and may do a 
anter steer when the revolution behavior of a vehicle gets worse, a coimter steer is cut to having a bad influence on 
lavior control, and return steering contributes to stabilization of revolution behavior. 

)1 1] Since according to the composition of a claim 1 the responsibility of behavior control falls when a counter steer 
te has steering operation of an operator, it is hard coming to reflect the influence of unsuitable steering operation of 
operator in behavior control. 

)12] Moreover, since the responsibility of behavior control improves when according to the composition of a claim 2 
ering operation of an operator cuts and it is in a return steering state, it becomes easy to reflect the influence of * 
table steering operation of an operator in behavior control. 

)13] Moreover, according to this invention, it is constituted so that the responsibility of the aforementioned control 
ly change in a claim 1 or the composition of 2 that main above-mentioned technical problems should be attained 
actively, when the time constant of filtering to the aforementioned amount of target revolution changes (composition 
a claim 2). According to this composition, change of the responsibility of behavior control according to steering 
eration of an operator is performed certainly and simply. 

)14] Moreover, according to this invention, that main above-mentioned technical problems should be attained 
Actively, when the aforementioned time constant is reduced in the composition of a claim 3, it is constituted so that 
ard processing of the aforementioned time constant may be carried out (composition of a claim 4). According to this 
mposition, since guard processing of the time constant is carried out at liie time of the reduction, it is hard coming to 
lect the influence of unsuitable steering operation of the operator after a counter steer in behavior control. 
315] 

he desirable mode of a techmcal-problem solution means] According to one desirable mode of this invention, in the 
mposition of a claim 1 , a means to detect a coimter steer state has a means to detect the yaw rate gamma of the body, 
d a means to detect the steering angle theta, and it is constituted so that it may detect whether it is in a counter steer 
ite by whether the yaw rate gamma and the steering angle theta are different signs mutually (desirable mode 1). 
316] Moreover, lateral acceleration Gy of the vehicle in which the revolution degree which the amoxmt of target 
/olution is target slip-angle betart of a rear wheel, and an operator wishes in this invention is shown Supposing a 
)del value is Gyt, target slip-angle betart is proportional to the model value Gyt as [ several 1 ] follows. Moreover, 
ice T is made into a time constant and the model value Gyt is expressed by making s into the Laplacian operator as 
everal 2 ] follows, it is proportional component betartl about target slip-angle betart of a rear wheel. And differential 
m component betart2 It can express as the sum. 
317] 

quation 1] betart* *Gj^ - [Equation 2] 

4=[(l+T*s)/(l+T*s)]Gyt =[l/(l+T*s)]Gyt+[T*s/(l+T*s)]Gyt =[l/(l+T*s)](Gyt+T*s*Gyt) 

318] Therefore, according to one desirable mode besides this invention, if sets in a claim 1 or which composition of 3. 
le amoimt of tiarget revolution is the lateral acceleration Gy of the vehicle in which the revolution degree which is 
•get slip-angle betart of a rear wheel, and an operator wishes is shown. The model value Gyt calculates based on a 
;ering angle at least. It is based on the model value Gyt and is proportional component betartl of the target slip angle 
a rear wheel. And differential term component betart2 It calculates and is proportional component betartl . And 
fferential term component betart2 Target slip-angle betart of a rear wheel calculates as the sum (desirable mode 2). 
019] according to other one desirable mode of this invention — the above — the composition of the desirable mode 2 — 
tting — the model value Gj^ and its differential value Gytd It is constituted so that it may be detected whether it cuts 
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whether it is a different sign mutually, and is in a return steering state (desirable mode 3). 

)20] according to other one desirable mode of this invention ~ the above ~ the composition of the desirable mode 2 — 
ting ~ the coefficient of friction mu of a road surface ~ being based — marginal slip-angle betarlb of a rear wheel it 
Iculates — having — marginal slip-angle betarlb being based — proportional component betartl of the target slip angle 
a rear wheel And differential term component betart2 Receiving guard value betarll and betarl2 It calculates 
ssirable mode 4). 

)21] In the composition of the desirable mode 2 according to other one desirable mode of this invention — the above - 
behavior control unit Slip-angle betar of a rear wheel Physical quantity betad corresponding to the means to search 
: and slip-angle speed betard of a rear wheel The means to search for, A braking means to give damping force to each 
ig, and slip-angle betar And physical quantity betad It is based and is slip-angle betar of a rear wheel. The target yaw 
)ment Mt for being referred to as target slip-angle betart A means to calculate. Target yaw moment Mt It is 
nstituted so that it may have the control means which respond and control a braking means (desirable mode 5). 
D22] according to other one desirable mode of this invention — the above, so that a means to detect the unstable 
gree of the revolution behavior of a vehicle, and an unstable degree are high in the composition of the desirable mode 
- the target yaw moment Mt It is constituted so that it may have the means to enlarge (desirable mode 6). According 
this composition, the yaw moment given to a vehicle becomes large, so that the unstable degree of the revolution 
havior of a vehicle is high, and thereby, when the unstable degree of revolution behavior is high, the revolution 
havior of a vehicle is stabilized certainly, 

323] according to other one desirable mode of this invention — the above — in the desirable mode 5 or the composition 
6 with a means to ask for the slowdown degree Gxt which an operator wishes It is target addition deceleration so that 
nay become so small that the slowdown degree Gxt is high. Having a means to calculate dOxt, control means are the 
get yaw moment Mt. Target addition deceleration It is constituted so that a braking means may be controlled 
wording to the sum with dOxt (desirable mode 7). When the slowdown degree which an operator wishes is high, 
aining slowing down [ which an operator wishes ] according to this composition, aggravation of the behavior 
julting from the damping force of each ring becoming superfluous and the lateral force of a wheel declining is 
3vented. 

324] In the composition of the desirable mode 6 according to other one desirable mode of this invention — the above - 
^ means to detect the unstable degree of the revolution behavior of a vehicle detects the amount of spin states of a 
hide at least as an imstable degree. Detection of the amount of spin states is minimum value betas of the slip angle of 
2 body [ near / whose slip angle of the body presumed by the alignment theory of a vehicle is zero / the position ]. It is 
nstituted so that it may be carried out by being based (desirable mode 8). As compared with the case where the 
lount of spin states is detected, for example based on the slip angle of the body in the center of gravity of a vehicle 
cording to this composition, the unstable degree of the revolution behavior of a vehicle is called for correctly, and, 
sreby, it is the target yaw moment Mt. It calculates correctly. 

025] In the composition of the desirable mode 6 according to other one desirable mode of this invention — the above - 
t has a means to ask for the deflection of the real yaw rate of the body, and the criteria yaw rate of the body. A means 
detect the imstable degree of the revolution behavior of a vehicle detects the amount of spin states of a vehicle at least 
an unstable degree. Target yaw moment Mt Slip-angle betar And physical quantity betad The first based component 
1 The second component M2 based on the deflection of a yaw rate It is linear combination. Target yaw moment Mt A 
sans to calculate is constituted by the low so that the amoimt of spin states may enlarge weight of the second 
mponent (desirable mode 9). 

026] According to this composition, since weight of the second component is enlarged, the amount of spin states a 
vv When a spin degree is high, the weight of the first component becomes high relatively and spin is suppressed 
Fectively. Conversely, weight of the second component which can control drift out effectively while the weight of the 
St component which is easy to be influenced of the presxmied error of the slip angle of a rear wheel is reduced 
atively, when the degree of drift out is high is relatively made high. When a vehicle changes to a spin state from a 
ift out state by this, or when [ this ] reverse, control of the revolution behavior of a vehicle is performed smoothly. 
027] according to other one desirable mode of this invention — the above — the composition of the desirable mode 5 — 
tting — slip-angle betar of a rear wheel time linear combination with the differential value betard is larger than target 
p-angle betart of a rear wheel — slip-angle betar of a rear wheel The target yaw moment Mt based on deflection with 
:get slip-angle betart An operation coefficient is set up greatly (desirable mode 10). According to this composition, 
len the slip angle of a rear wheel exceeds the threshold value, a possibility that the behavior of a vehicle may become 
istable rapidly is reduced. 

028] according to other one desirable mode of this invention — the above — at least a means to detect the unstable 
gree of the revolution behavior of a vehicle, in the composition of the desirable mode 6 with the amoxint of spin states 
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lie vehicle based on slip-angle beta of the body The drift quantity of state based on the deflection of the criteria yaw 
3 of a vehicle and a real yaw rate is detected, and it is constituted so that it may ask for the unstable degree of 
olution behavior as the sum of these quantity of states, or a value with these larger quantity of states (desirable mode 

I. 

Q9] Moreover, it is target addition deceleration, so that a means to detect the imstable degree of the revolution 
lavior of a vehicle, and an unstable degree are high in the composition of a claim 7 according to other one desirable 
de of this invention. It is constituted so that it may have the means which enlarges dGxt (desirable mode 12), 
cording to this composition, the slowdown degree of a vehicle becomes large, and when the imstable degree of 
olution behavior is high, thereby, the revolution behavior of a vehicle is stabilized further much more certainly, so 
t the unstable degree of the revolution behavior of a vehicle is high. 
»30] 

nbodiments of the Invention] this invention is explained in detail about an operation gestalt, referring to drawing of 
)ending in the following. 

61] Drawing 1 is the outline block diagram showing the hydraulic circuit and electric controller of one operation 
ttalt of a behavior control unit by this invention. 

»32] The damping device 10 has the master cylinder 14 which answers treading-in operation of the brake pedal 12 by 
operator, and feeds brake oil from the first and the second port, and the hydro booster 16 which boosts brake oil to 
pressure (regulator **) corresponding to the oil pressure force in a master cylinder in draw ing 1 . the brake oil 
ssure control for front wheels in the first port of a master cylinder 14 — it connects vsrith the BUKI hydraulic controls 
and 22 for right-and-lefl: front wheels with a conduit 18 ~ having - the second port — on the way - the brake oil 
jssure control for rear wheels which is alike and has the proportional-spacing bulb 24 — the conduit 26 connects with 
electromagnetic control valve 28 of the 3 port 2 position change type for right-and-left rear wheels The control valve 
is connected to the brake hydraulic control 32 of left rear rotational appUcation, and the brake hydraulic control 34 of 
ht rear rotational application by the conduit 30. 

133] moreover, the brake oil in which the damping device 10 was ****(ed) by the reservoir 36 — pumping up — as 
Ji-pressure oil — high pressure ~ it has the oil pump 40 supplied to a conduit 38 high pressure — a conduit 38 is 
mected to the change-over valve 42 for front wheels, and the change-over valve 44 for rear wheels while connecting 
h the hydro booster 16 — having --**** — high pressure — a conduit 38 — on the way — being alike — the 
jumulator 46 which accumulates the high-pressure oil breathed out from an oil pump 40 as accumulator ** is 
mected Change-over valves 42 and 44 are also electromagnetic 3 port 2 position change type change-over valves like 
istration. 

>34] Wheel-cylinder 48floor line and 48FR(s) which control the damping force to the wheel to which the brake 
Iraulic controls 20 and 22 for right-and-left front wheels correspond, respectively. Electromagnetic 3 port 2 position 
mge type control valve SOfloor line and 50FR(s), the low voltage as a return path connected to the reservoir 36 — 
ween a conduit 52 and the regurgitation port of the hydro booster 16 connected regulator ****** — a conduit 53 — on 
way ~ it has electromagnetic normally open type opening-and-closing valve 54floor line boiled and prepared, 54FR 
, electromagnetic normally closed type opening-and-closing valve 56floor line, and 56FR(s) respectively — regulator 
between opening-and-closing valve 54floor line, 54FR, and opening-and-closing valve 56floor line and 56FR — 
onduit 53 — connection — a conduit ~ 58floor line and 58FR connect with control valve SOfloor line and 50FR 
)35] the brake hydraulic controls 32 and 34 for right-and-left rear wheels — a control valve 28 and low voltage ~ 
ween conduits 52 — a conduit 30 ~ on the way ~ the electromagnetic normally open type opening-and-closing valve 
boiled and prepared — with RL, 60RR and electromagnetic normally closed type opening-and-closing valve 62RL, 
i 62RR Wheel-cylinder 64RL which controls the damping force to the wheel which corresponds, respectively, 64RR 
— having — wheel-cylinder 64RL and 64RR — respectively — coimection — a conduit — 66RL and 66RR ~ the 
sning-and-closing valve 60 — it connects with the conduit 30 between RL, 60RR, and opening-and-closing valve 
RL and 62RR 

)36] the brake oil pressure control for front wheels in control valve 50floor line and respectively 50FR(s) — a conduit 
, wheel-cylinder 48floor line, and 48FR(s) — free passage connection — carrying out — and wheel-cylinder 48floor 
e and 48FR(s), and connection — a conduit — with the first position of the illustration which intercepts a free passage 
th 58floor line and 58FR(s) a brake oil pressure control — a free passage with a conduit 18, wheel-cylinder 48floor 
e, and 48FR(s) - intercepting — and wheel-cylinder 48floor line and 48FR(s), and coimection — a conduit — it 
uiges to the second position which makes free passage connection of 58floor line and the 58FR(s) 
)37] The conduit 68 is connected, regulator ****** — regulator ****** for right-and-left rear wheels in between a 
iduit 53 and the control valves 28 for right-and-left rear wheels — the brake oil pressure control respectively for rear 
leels in a control valve 28 — a conduit 26, and opening-and-closing valve 60RL and 60RR — free passage connection - 
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arrying out ~ and opening-and-closing valve 60RL, and 60RR and regulator ******— with the first position of the 
istration which intercepts a firee passage with a conduit 68 a brake oil pressure control — a fi"ee passage with a conduit 
, and opening-and-closing valve 60RL and 60RR — intercepting ~ and opening-and-closing valve 60RL, and 60RR 
I regulator ****** — it changes to the second position which makes free passage connection of the conduit 68 
)38] Control valve SOfloor line, 50FR, and 28 function as master cylinder **»****♦. By making firee passage 
inection of wheel-cylinder 48floor line, 48FR, 64RL, and the 64RR with conduits 18 and 26, when these control 
ives are in the first position of illustration, and supplying master cylinder ** to each wheel cylinder The damping 
ce of each ring is controlled according to the amount of treading in of the brake pedal 12 by the operator, and when 
itrol valve SOfloor line, 50FR, and 28 are in the second position, each wheel cylinder is intercepted firom master 
iinder **. 

)39] Change-over valves 42 and 44 Moreover, wheel -cylinder 48floor line, 48FR, 64RL, The fimction which switches 
J oil pressure supplied to 64RR(s) between accumulator ** and regulator ** is achieved. Control valve SOfloor line, 
FR, and 28 are switched to the second position. And opening-and-closing valve 54floor line. When change-over 
Ives 42 and 44 are maintained in the first position of illustration in the state where 54FR(s), 60RL, 60RR and 
ening-and-closing valve 56floor line, 56FR, 62RL, and 62RR are in the position of illustration The pressure in each 
leel cylinder is controlled by regulator ** by supplying regulator ** to wheel-cylinder 48floor line, 48FR, 64RL, and 
RR. Thereby with respect to the amount of treading in of a brake pedal 12, and the braking pressure of other wheels, 
J braking pressure of the wheel is controlled in the boost mode by regulator ** that there is nothing. 
)40] When the pressxire in a wheel cylinder is higher than regulator **, the oil in a wheel cylinder flows backwards, 
i even if ****** is switched and set as the boost mode by regulator **, although the control mode is boost mode, 
aial braking pressure falls. 

)41] Control valve SOfloor line, 50FR, and 28 are switched to the second position. Moreover, and opening-and- 
)sing valve 54floor line, If change-over valves 42 and 44 are switched to the second position in the state where S4FR 
, 60RL, 60RR and opening-and-closing valve S6floor line, S6FR, 62RL, and 62RR are in the position of illustration It 
::ontrolled by accumulator ** with the pressure higher than regulator ** in each wheel cylinder by supplying 
^umulator ** to wheel-cylinder 48floor line, 48FR, 64RL, and 64RR. Thereby with respect to the amount of treading 
of a brake pedal 12, and the braking pressure of other wheels, the braking press\ire of the wheel is controlled in the 
ost mode by accumulator ** that there is nothing. 

)42] Control valve SOfloor line, SOFR, and where 28 is switched to the second position, fiirthermore, opening-and- 
)sing valve S4floor line, If 54FR(s), 60RL, and 60RR are switched to the second position and opening-and-closing 
Ive 56floor line, S6FR, 62RL, and 62RR are controlled by the state of illustration The pressure in each wheel cylinder 
held irrespective of the position of change-over valves 42 and 44. If opening-and-closing valve 54floor line, 54FR, 
RL, 60RR and opening-and-closing valve S6floor line, S6FR, 62RL, and 62RR are switched to the second position 
lere 28 is switched to the second position, control valve SOfloor line, SOFR, and Irrespective of the position of change- 
er valves 42 and 44, the pressure in each wheel cylinder is decompressed and, thereby, the braking pressure of the 
leel is controlled in reduced pressure mode with respect to the amount of treading in of a brake pedal 12, and the 
iking pressxire of other wheels that there is nothing. 

343] It is controlled by the electric controller 70 to explain in detail after change-over valves 42 and 44, control valve 
floor line, SOFR, 28, opening-and-closing valve S4floor line, S4FR, 60RL, 60RR and opening-and-closing valve 
floor line, S6FR, 62RL, 62RR, and **. An electric controller 70 may be the thing of general composition of that have 
;entral-process unit (CPU), a read-only memory (ROM), a RAM (RAM), and input/output port equipment although it 
nsists of a microcomputer 72 and a drive circuit 74 and the microcomputer 72 is not shown in dra wing 1 in detail, and 
5se were mutually connected by the common bus of bidirection. 

344] The signal which shows the vehicle speed V to the input^output port equipment of a microcomputer 72 firom the 
hide speed sensor 76, It is the lateral acceleration Gy of the body firom the lateral acceleration sensor 78 substantially 
rmed in the center of gravity of the body. The shown signal. The signal which shows the yaw rate ganrnia of the body 
)m the yaw rate sensor 80, the signal which shows the steering angle theta from the steering angle sensor 82, It is the 
dy order acceleration Gx from the acceleration sensor 84 before and after preparing in the center of gravity of the 
dy substantially. The shown signal. The signal which shows the wheel speed (peripheral speed) Vwi (i=fl, fr, rl, rr) of 
ight-and-left front wheel and a right-and-left rear wheel from wheel speed sensor 86floor-line-86RR, respectively is 
putted. In addition, the lateral acceleration sensor 78 and yaw rate-sensor 80 grade make the anticlockwise rotation 
rection of a vehicle positive, lateral acceleration etc. is detected, and the order acceleration sensor 84 detects order 
celeration by making the acceleration direction of a vehicle positive. 

04S] Moreover, ROM of a microcomputer 72 has memorized various flows of control and maps like the after- 
sntioned, calculates the target damping force of each wheel for stabilizing the revolution behavior of a vehicle, and 
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ntrols the damping force of each wheel based on the result of an operation while CPU performs various operations 
d judges the revolution behavior of a vehicle like the after-mentioned based on the parameter detected by above- 
mtioned various sensors. 

346] In addition, it is the braking oil pressure Pb from the pressure sensor which detects the pressure in the control- 
mmand signal of traction control, the signal which shows the throttle opening phi from the sensor which detects the 
ottle opening of an engine, and a master cylinder 14 from traction control (TRC) equipment to a microcomputer 72 
hough not shown in drawing 1 . The shown signal is inputted and an electric controller 70 controls the damping force 
a rear wheel if needed based on the command signal from a traction control apparatus. 

347] Next, the outline of behavior control of a vehicle is explained with reference to the general flow chart shown in 
iwing^ . In addition, closing of the ignition switch which is not shown in drawing begins, and control by the flow 
art shown in drawing 2 is repeatedly performed for every predetermined time. 

348] Read in, such as a signal which shows the vehicle speed V first detected by the vehicle speed sensor 76 in Step 
, is performed. It sets to Step 100 and is lateral acceleration Gy. As deflection Gy-V*gamma with product V*gamma 
the vehicle speed V and the yaw rate gamma, deflection of lateral acceleration, That is, when the sideslipping 
celeration Vyd of a vehicle calculates and the deflection Vyd of this lateral acceleration finds the integral, it is the 
leslipping speed Vy of the body. It calculates, sideslipping speed Vy of the body to the body order speed Vx (= 
hide speed V) Ratio Vy / Vx ****** — slip-angle beta of the body in the center of gravity of a vehicle calculates 
oreover, according to following several 3, the presumed operation of the coefficient of friction mu of the road surface 
a wheel is carried out by making g into gravitational acceleration. In addition, slip-angle [ of the body ] beta and the 
leslipping acceleration Vyd of a vehicle may be measured value. 

quation 3] mu=(Gx 2+Gy 2) 1/2 / g [0049] The drift value DV which shows the degree of the spin value SV which 
ows the degree of the spin of a vehicle according to the flow chart shown in drawing 3 like the after-mentioned in 
3p 150, and the drift out of a vehicle calculates, and it is based on these, and is the spin controlled variable Cs, 
jpectively. And drift controlled variable Cd It calculates and is the total controlled variable Ct as the sum of these 
ntroUed variables. It calculates. 

350] The flow chart shown in drawing 4 and drawing 5 in Step 200 is followed, and it is the target yaw moment 
ntroUed variable Mt. It calculates. The flow chart shown in drawing 6 in Step 250 is followed, 2ind it is target addition 
celeration. dGxt calculates. The flow chart shown in drawing 7 in Step 300 is followed, and it is the target yaw 
)ment controlled variable Mt. And target addition deceleration It is based on dGxt and is target slip ratio Rsti of each 
ig. It calculates. It is chosen, the criteria ring, i.e., the non-controlling ring, for controlling the damping force of each 
ig according to the flow chart shown in drawin g 8 in Step 350. 

351] It sets to Step 400 and is Vb. Following several 4 is followed as wheel speed of the criteria ring chosen in Step 
0, and it is the target wheel speed Vv^^i of each ring. It calculates, 
quation 4] Vwti -Vb *(1 -Rsti ) 

052] In Step 450, the duty ratio Dri of each ring calculates according to following several 5. In addition, it sets to 
llowing several 5 and is Kp. And Kd It is the proportionality constant of the proportional in wheel speed feedback 
ntrol, and a differential term. 

quation 5] Dri=Kp *(Vwi-Vwti)+Kd *d(Vwi-Vwti)/dt[0053] While the control valve is switched and set as the 
cond position by outputting a control signal to change-over valves 42 and 44 and a control valve 28, 50floor line, and 
»FR in Step 500 By similarly outputting the control signal corresponding to a duty ratio Dri to the opening-and-closing 
Ive of each ring, the feeding and discarding of wheel-cylinder 48 floor line, 48FR, 66RL, and accumulator ** to 66RR 
3 controlled, and, thereby, the braking pressure of each ring is controlled. 

054] In this case, by switching and setting the opening-and-closing valve of an upstream as the second position, and 
Iding the opening-and-closing valve of a downstream in the first position, when a duty ratio Dri is a value between a 
gative reference value and a positive reference value When the pressure in a corresponding wheel cylinder is held and 
is controlled by the position where the opening-and-closing valve of an upstream and a downstream was shown in 
awing 1 when a duty ratio was beyond a positive reference value It boosts the pressure in this wheel cylinder by 
pplying accmnulator ** to a corresponding wheel cylinder, the brake oil in the wheel cylinder which corresponds by 
dtching and setting the opening-and-closing valve of an upstream and a downstream as the second position when a 
ity ratio is below a negative reference value — low voltage — it is discharged to a conduit 52 and, thereby, the pressure 
tiiis wheel cylinder is decompressed [0055] Next, the flow chart shown in drawing 3 is referred to, and they are the 
in value SV, the drift value DV, and flie total controlled variable Ct. An operation routine is explained. 
056] In Step 152, make M into the mass of a vehicle first, and H is used as a wheel base as shown in drawing 17 . Lf 
ad Lr It is the center of gravity Pg of a vehicle, respectively. It considers as the distance between the fi*ont-wheel axle 
»0 of a vehicle, and the rear wheel axle 102, and is Cr. As a cornering power of a rear wheel position Po where the slip 
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gle of the body becomes 0 in the alignment theory up to — the center of gravity Pg of a vehicle from — the distance Zp 
;hicle back is positive) of a cross direction calculates according to following several 6 
quation 6] Zp =Lr *{l-(21/2 M*Lf *V2 )/(H*Lr *Cr )} 

)57] Step 154 ~ setting — position Po The center of gravity Pg of the vehicle to the position where the slip angle of 
J body becomes the minimum value within the Umits of Lp/2 (constant positive in Lp) from — the distance alpha of a 
)ss direction calculates according to following several 7 

quation 7] Alpha=Zp +Lp *theta [(- V*beta/gamma-Zp )/Lp] / 2 [0058] In addition, in the graph shown in drawing. 9 , 

the rectangular coordinates which set a horizontal axis as - V*beta/gamma and set a vertical axis as alpha, an 
dination extends along with the straight line which is 1 through a zero, and a straight-line-like ramp may calculate 
stance alpha from the map corresponding to the graph an upper limit and whose minimum are Zp+Lp / 2, and Zp-Lp / 

respectively. 

)59] Following several 8 is followed in Step 156, and it is the center of gravity Pg of a vehicle. Slip-angle betas of the 
dy in the position of Distance alpha It calculates. 

quation 8] betas = beta+alpha*gammaA^ [0060] Slip-angle betas of the body calculated in the above-mentioned step 
6 in Step 158 It reaches, is based on the sideslipping acceleration Vyd of a vehicle, and is Ks. According to following 
/eral 9, the spin value simian virus calculates as a positive constant. 

quation 9] SV=beta s+Ks *Vyd[0061] In addition, these may be measured value although slip-angle [ of the body in 
J center of gravity of the vehicle with which a-eight number and the operation of several 9 are presented, 
ipectively ] beta, and the sideslipping acceleration Vyd of a vehicle may be the values calculated in the above- 
jntioned step 50. 

)62] It sets to Step 160 and is Kh. It considers as a stability factor and is Rg. It considers as a steering gear ratio, 
lowing several 10 is followed, and it is target yaw rate gammac. While calculating, T is made into a time constant and 
lowing several 11 is followed by making s into the Laplacian operator, and it is criteria yaw rate gammat. It 

Iculates. 
)63] 

quation 10] gammac = V*theta / (l+Kh *V2) *H/Rg - [Equation 11] ganmiat =ganmiac/(l+T*s) 
)64] In Step 162, the drift value DV calculates according to following several 12 or several 13, 
)65] 

quation 12] DV=H*(1+Kh *V2) *(gammat-ganMna) A^-betas ~ [Equation 13] DV=H*(gammat-gannma)A^ [0066] In 
dition, the drift value DV is slip-angle betaf of a front wheel. Although it may be set up, it is criteria yaw rate 
nmiat. Since it calculates according to several 10 and several 1 1 so that it may not deviate as much as possible from 
5 real yaw rate gamma, drift value is slip-angle betaf of a front wheel. Unnecessary braking control can be reduced as 
mpared with the case where it is set up, 

367] It is the spin controlled variable Cs from the map corresponding to the graph shown in drawing 10 based on the 
solute value of the spin value simian virus in Step 164. It calculates. It is the drift controlled variable Cd from the map 
rresponding to tiie graph similarly shown in drawing 1 1 based on the absolute value of the drift value DV in Step 166. 
::alculates. It sets to Step 168 and is the spin controlled variable Cs. Drift controlled variable Cd It is the total 
ntroUed variable Ct as the sum. It calculates. 

D68] In addition, total controlled variable Ct Cs And Cd When one side is far larger than another side, the value of the 
•ger one of it is emphasized, and it is Cs. And Cd When it is a near value mutually, according to following several 14, 
u may calculate so that it may become a larger value than those averages. Moreover, total controlled variable Ct 
•Uowing several 1 5 is followed and it is Cs. And Cd It may be set as the value of any or the larger one. 
D69] 

quation 14] Ct =Cs+Cd-Cs *Cd - [Equation 15] Ct =Cs (Cs >Cd )Ct =Cd (Cd >Cs ) 

370] Next, with reference to the flow chart shown in draw ing 4 , a target yaw moment controlled- variable Mt 

eration routine is explained. 

371] the time of distinction of whether to traction be under control in Step 202 first being performed, and negative 
stinction being performed — Step 204 — setting — a marginal rear wheel slip angle — reference^value betarlb of a card 
lue operation ****** — the time of calculating according to following several 16 and affirmation distinction being 
rformed ~ Step 206 — setting — marginal rear wheel slip-angle betarlb It calculates according to following several 17. 
addition, it sets to following several 16 and several 17, and is al and a2. And bl And b2 Since a marginal rear wheel 
p angle also becomes [ the margin of the lateral force of a rear wheel tire ] small small in being a positive constant 
d traction being under control, respectively, each constant is al >a2 and bl >b2. It has a relation. 
072] 

quation 16] the betarlb =al * mu+b 1 — [Equation 17] betarlb =a2 * mu+b 2 [0073] In addition, considering the 
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)perty of a tire, it is marginal rear wheel slip-angle betarlb. Although it is proportional to the coefficient of friction mu 
a road surface The direction which more [ when a limitation's being in the presumed precision of coefficient of 
^tion of a road stirface and coefficient of friction of a road surface are low / a little ] slip angles at the time of 
'olution of a vehicle attached sets from the reasons of sense of security being given to the crew of a vehicle to 16 
Dve and several 17, and it is bl . And b2 It is set up as a positive constant. 

)74] It sets to Steps 208 and 210, and is proportional component betartl of the target slip angle of a rear wheel 
isidering Ktl and Kt2 as a positive constant, respectively. And differential term component betart2 Receiving guard 
lue betarll And betarl2 It calculates according to following several 18 and 19. 
)75] 

:iuation 18] betarll =Ktl*betarlb - [Equation 19] betarl2 =Kt2*betarlb [0076] It sets to Step 212 and is the lateral 
:eleration Gy of a vehicle. The model value Gyt calculates according to following several 20, and it sets to Step 214, 
i is the differential value Gytd of the model value Gyt. It calculates, 
quation 20] 

^=V2 *theta/[(l+Kh *V2 )Rg *H] 

)77] When distinction of whether the model value Gyt and the differential value Gytd of the lateral acceleration of a 
bicle are a different sign mutually, i.e., distinction of whether it has been based on the operator and retum steering is 
rformed, is performed in Step 216 and affirmation distinction is performed, it progresses to Step 232, and when 
gative distinction is performed, it progresses to Step 218. 

)78] When distinction of whether the yaw rate gamma of the body and the steering angle theta are different signs 
itually, i.e., distinction of whether the counter steer by the operator is performed, is performed in Step 218 and 
gative distinction is performed, it progresses to Step 222, and when affirmation distinction is performed, it progresses 
the back step 228 by which the time constant T was set to T2 (positive constant) in Step 220. 
)79] When distinction of whether the time constant T is over To (positive constant) in Step 222 is performed and 
gative distinction is performed, it sets to Step 224, and a time constant T is To. It progresses to the set back step 228, 
d when affirmation distinction is performed, it progresses to the back step 228 to which the time constant T was 
Tied out deltaT (minute positive constant) decrement in Step 226. Naomasa's constant To and T2 The time constant 
(positive constant) which reaches and is used in the operation of the below-mentioned steps 232 and 234 is T2 >To 
1 . The relation is filled. 

)80] It sets to Step 228 and is proportional component betartl of the target slip angle of a rear wheel. It calculates 
:)ording to following several 21 , it sets to Step 230, and is differential term component betart2 of the target slip angle 
a rear wheel. It calculates according to following several 22. 
D81] 

quation 21] betartl =Gyt/(l+T*s) 
quation 22] betart2 =Gytd/(l+T*s) 

382] It sets to Step 232 similarly and is proportional component betartl of the target slip angle of a rear wheel. It 
Iculates according to following several 23, it sets to Step 234, and is differential term component betart2 of the target 
p angle of a rear wheel. It calculates according to following several 24. 

383] 

quation 23] betartl =Gyt/(l+Tl *s) 
quation 24] betart2 =Gytd/(l-fTl *s) 

384] It sets to Step 236 and is proportional component betartl. The guard value betarll Guard processing is carried 
t, and it sets to Step 238, and is differential term component betart2. Guard processing is carried out by the guard 
lue betarl2, target slip-angle betart of a rear wheel follows following several 25 in Step 240, and it is betartl . And 
tart2 It calculates as the sum. 

quation 25] beta rt==beta rtH-betart2 [0085] Following several 26 is followed in Step 242, and it is slip-angle betar of a 
ir wheel. While it calculates and the differential value betard calculates If betar*- K*beta rd is set to B for K as a 
sitive constant, following several 27 is followed according to the size of B, and it is the target yaw moment Mt. The 
St component Ml, i.e., the component based on the deflection of slip-angle betarl of a rear wheel and target slip-angle 
tart of a rear wheel, calculates. In **** 27 and the below-mentioned several 28, MOl and M02 are positive constants. 
386] 

quation 26] betar = beta+Lr * gammaA^ - [Equation 27] | It is Ml =M01 * (betar+ K*beta rd) at the time of B|>betarl. 

is Ml = {betarl*M01/(beta rl-beta rt)} (betar-beta rt+K*beta rd) at the time of beta rt<B<beta rl. 

t is Ml = {BetaRl*M01/(Beta Rl+beta Rt)} (BetaR-Beta Rt+K*beta Rd) at the Time of Beta Rl<B<beta Rt. 

087] In addition, the target yaw moment Mt The first component Ml A horizontal axis is set as betarf K*beta rd, and 
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5 the first component M 1 . You may calculate from the map corresponding to the graph shown in drawing 1 3 made 
3 a vertical axis. 

)88] Following several 28 is followed in Step 244, and it is the target yaw moment Mt. The second component M2, 

, criteria yaw rate gammat, The component based on deflection with the real yaw rate gamma calculates. 

juation 28] M2 =M02*H*(gammat-gamma)A/' [0089] It is the second component M2 from the map corresponding to 

• graph shown in drawing ] 4 based on the absolute value of the spin value simian virus in Step 246. Weight Wy It 

culates, following several 29 is followed in Step 248, and it is the first component Ml. And second component M2 It 

he target yaw moment Mt as linear combination. It calculates. 

juation 29] 

= mu*Ct * {(1-Wy )*M1+Wy *M2} 

)90] Next, the flow chart shown in drawing 6 is referred to, and it is target addition deceleration. A dGxt operation 
itine is explained. 

)91] It sets to Step 252 first and they are the throttle opening phi or the braking oil pressure Pb. An operator's target 
:eleration Gxt calculates from the map corresponding to the graph which was based and was shown in drawi ng 1 5 . In 
Jition, when Pbo is the assistant marginal oil pressure of the hydro booster 16 and braking oil pressxire exceeds Pbo in 
i win g 15 , a part for the assistant piece of a hydro booster is amended. 

)92] It is the reference value of addition deceleration from the map corresponding to the graph shown in drawing 16 
jed on an operator's target deceleration Gxt and the coefficient of friction mu of a road surface in Step 254. dGxtO 
culates, following several 30 is followed in Step 256, and it is target addition deceleration. dGxt calculates, 
quation 30] DGxt=mu*Ct * dGxtO [0093] Next, the flow chart shown in dr awin g 7 is referred to, and it is target slip 
io Rsti of each ring. An operation routine is explained. 

)94] In Step 302, a is first made into a positive constant, and it is Kf It considers as the distribution ratio (0<Kf <1) of 
ront wheel. dGxtf It is referred to as g*m* dGxt (mass of the body to which g acts gravitational acceleration and m on 
:h wheel). Lateral acceleration of a vehicle in case the grounding load of a forward left rear wheel or a forward right 
ir wheel is set to 0 is set to Gwy (positive constant). Vehicle order acceleration in case the grounding load of a right- 
i-left rear wheel is set to 0 is set to Gwx (positive constant), and it is Tr. According to following several 31, the target 
mping force Fxti of each ring (i=fl, fr, rl, rr) calculates as a tread of a vehicle, 
quation 31] 

tfl=Mt * {l/(Tr * cos theta-a*sin theta)H-dGxtf} 
:f *(1-Gy /Gwy-Gx /Gwx) 

tfi^-Mt * {l/(Tr * cos theta+a*sin theta)+dGxtf} 

If *(1+Gy /Gwy-Gx /Gwx) 

trl=Mt * { 1 /Tr + dGxtf } 

I -Kf )*( 1 -Gy /Gwy+Gx /Gwx) 

trr=-Mt*{l/Tr + dGxtf} 

l-Kf )*(1+Gy /Gwy+Gx /Gwx) 

)95] In Step 304, target slip ratio Rsti (i=fl, fr, rl, rr) of each ring calculates according to following several 32 by 
ting the conversion constant to slip ratio to Kfs from damping force. 

quation 32] Rsti =Fxtr *Kfs[0096] Next, a criteria ring selection routine is explained with reference to the flow chart 

Dwn in drawing, 8 . 

397] It sets to Step 352 first and is target addition deceleration. When distinction of whether dGxt is negative, i.e., 
jtinctipn of whether to be at the reduced pressure control time of braking oil pressure, is performed and negative 
jtinction is performed, it progresses to Step 354, and when affirmation distinction is performed, it progresses to Step 
0. 

398] It sets to Step 354 and is the lateral acceleration Gy of a vehicle. Target yaw moment Mt Product Gy *Mt When 
progresses to Step 356 when distinction of whether to be positive, i.e., distinction of whether the target yaw moment is 
5 yaw moment of the revolution auxiliary direction, is performed and negative distinction is performed, and 
irmation distinction is performed, it is step 358 HE When the same distinction as Step 354 is performed also in 
5p 360 and negative distinction is performed, it progresses to Step 362, and when affirmation distinction is performed, 
progresses to Step 364. 

399] It sets to Steps 356 and 364, and is target slip ratio Rfti of a revolution inside front wheel. By being set as 0, a 
/olution inside front wheel is chosen as a criteria ring, and it sets to Steps 358 and 362, and is target slip ratio Rsti of a 
^^olution outside front wheel. A criteria ring is set as a revolution outside front wheel by being set as 0. In addition, 
Jtinction of the revolution inside or an outside is the yaw rate gamma or lateral acceleration Gy of a vehicle. It may be 
rried out by the sign. 
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100] In the operation gestalt of illustration, the presumed operation of the coefficient of fiiction mu of the road surface 
slip-angle [ of the body ] beta and a wheel is carried out in Step 100 in this way. The drift value DV which shows the 
gree of the spin value simian virus which shows the degree of the spin of a veWcle in Step 1 50, and the drift out of a 
fiicle calculates, these — being based — respectively — spin controlled variable Cs And drift controlled variable Cd 
tal controlled variable Ct which calculates and shows the unstable degree of the revolution behavior of a vehicle The 
n Cs of two controlled variables And Cd ****** - it calculates 

101] Moreover, it sets to Step 200 and is the target yaw moment controlled variable Mt. It calculates. It sets to Step 
0 and is target addition deceleration. dGxt calculates, and it sets to Step 300, and is the target yaw moment controlled 
riable Mt. And target addition deceleration It is based on dGxt and is target slip ratio Rsti of each ring. It calculates, 
e criteria ring for controlling the damping force of each ring in Step 350 is chosen. It sets to Step 400 and is the target 
leel speed Vwti of each ring. Calculate and a duty ratio Dri calculates in Step 450. According to a duty ratio Dri, the 
iking pressure of each ring is controlled by outputting a control signal to the control valve and opening-and-closing 
Ive of each ring in Step 500. 

102] It sets especially to the steps 202-210, and is proportional component betartl of the target slip angle of a rear 
leel, respectively. And differential term component betart2 Receiving guard value betarll, betarl2 Lateral acceleration 
' of the vehicle in which the revolution degree which he calculates and an operator wishes in Step 212 is shown The 
)del value Gyt calculates. In Steps 216-240, target slip-angle betzirt of a rear wheel calculates based on the model 
lue Gyt. It sets to Step 242 and is the target yaw moment Mt of a rear wheel. The first component Ml is slip-angle 
tar of a rear wheel. And since.it calculates as a PD controlled variable of the yaw moment for setting slip-angle betar 
a rear wheel to target slip-angle betart based on slip-angle speed betard of a rear wheel The damping force of each 
g is controllable so that the yaw moment made into the target slip angle which becomes settled by the revolution 
gree of which an operator expects the slip angle of a rear wheel is given to a vehicle. Not to mention the situation 
lich spin or drift out generates independently by this, these can control the revolution behavior of a vehicle 
propriately also in the situation generated simultaneously. 

103] Moreover, it is distinguished whether in Step 218, tihe counter steer is performed by the operator in this case, 
len the counter steer is performed, it sets to Step 220, and a time constant T is the large value T2. By being set Since 
J responsibility of behavior control falls and the size of target slip-angle betart of a rear wheel is reduced, the bad 
luence to the behavior control by the coxmter steer can be reduced, and aggravation of the behavior by the behavior 
ntrol reflecting the counter steer can be suppressed. 

104] Moreover, when it cuts by the operator in Step 216, and it is distinguished whether retum steering is performed, 
:uts and retum steering is performed, it sets to Steps 232 and 234, and a time constant T is the small value Tl . By 
ing set Since the responsibility of behavior control improves and the size of target slip-angle betart of a rear wheel 
ureases, it can cut, the desirable influence on the behavior control by retum steering can be increased, and the behavior 
a vehicle can be stabilized promptly. 

105] Moreover, it sets to Steps 228 and 230 or Steps 232 and 234, respectively, and is proportional component betartl 
the target sHp angle of a rear wheel. And differential term component betart2 It calculates based on the model value 
d. It sets to Steps 236 and 238, respectively, and is proportional component betartl. And differential term component 
tart2 The guard value betarll, betarl2 Guard processing is carried out, it sets to Step 240, and target slip-angle betart 
a rear wheel is proportional component betartl. And differential term component betart2 Since it calculates as the 
m It can prevent that the target slip angle of a rear wheel originates in a bird clapper excessively, and the behavior of a 
hide gets worse on the contrary. 

106] Moreover, if distinction of a purport to which it has been based on the operator in Step 216, distinction of a 
rport to which retum steering is not performed is performed, and the counter steer by the operator is not performed in 
sp 21 8 is performed While a time constant T is gradually reduced in Step 226, it sets to Steps 222 and 224, and a time 
nstant T is To. Since guard processing is carried out so that it may not become below For example, even if imsuitable 
jering operation is performed by the operator after a counter steer, aggravation of the behavior by the behavior control 
fleeting the unsuitable steering operation can be suppressed. 

107] Moreover, it sets to Steps 202-206, and is marginal rear wheel slip-angle betarlb as a reference value of a guard 
lue operation. According to whether since it calculates small when a vehicle is traction controlling and damping force 
given to the rear wheel, a vehicle is traction controlling, guard processing of the proportional component and 
fferential term component of target slip-angle betart of a rear wheel is carried out appropriately, and, thereby, it is the 
•get yaw moment Mt. It can calculate proper. 

108] Moreover, it sets to Step 244 and is the target yaw moment Mt. The second component M2 It calculates based on 
w rate deflection, it sets to Step 248, and is the target yaw moment Mt. The first component Ml The second 
mponent M2 Although calculated as linear combination Weight Wy of the second component Since it calculates so 
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It the absolute value of the spin value simian virus may become small gradually along with increase of this absolute 
lue in a high field Sometimes, the grade of spin is [ a low and ] the second component M2. Specific gravity is made 
jh and it is the target yaw moment Mt. It calculates. Drift out can be reduced good by this, and when the grade of spin 
conversely high, it is the first component Ml . Specific gravity can be made high, the target yaw moment can be 
culated, and, thereby, spin can be reduced certainly. 

1 09] Moreover, the target yaw moment Mt It sets to Step 248 and is the first component Ml about the coefficient of 
;:tion mu of a road surface. And M2 Since it calculates as a coefficient to linear combination, coefficient of fiiction of 
oad surface can calculate a low to a small value, and the target yaw moment can be appropriately calculated 
cording to coefficient of fiiction of a road surface also by this. 

1 10] Moreover, total controlled variable Ct which shows the unstable degree of the revolution behavior of a vehicle in 
jps 152-168 according to the operation gestalt of illustration It calculates. It is the target yaw moment Mt, so that a 
al controlled variable is high in Step 248. Since it calculates so that it may become large The large yaw moment can 
given to a vehicle, so that the unstable degree of the revolution behavior of a vehicle is high, and thereby, when the 
stable degree of revolution behavior is high, revolution behavior can be stabilized certainly. 

Ill] moreover, position Po where the slip angle of the body becomes 0 in the alignment theory in Step 1 52 according 
the operation gestalt of illustration up to ~ the center of gravity Pg of a vehicle The distance Zp of a cross direction 
Iculates. fi-om ~ Step 154 ~ setting — position Po The center of gravity Pg of the vehicle to the position where the slip 
gle of the body becomes a vehicle cross direction within the limits of Lp/2 at the minimum value, respectively The 
Jtance alpha of a cross direction calculates, fii-om — It is based on this alpha and is slip-angle betas of the body by Step 
6. Since it calculates Total controlled variable Ct which calculates the spin value simian virus correctly and shows the 
stable degree of a vehicle by this as compared with the case where the slip angle of the body calculates as a slip angle 
the center of gravity of a vehicle It can calculate correctly. 

1 12] Although this invention was explained in detail about the specific operation gestalt above, probably this 
/ention will not be limited to an above-mentioned operation gestalt, and it will be clear for this contractor its for other 
rious operation gestalten to be possible within the limits of this invention. 

113] For example, in the operation gestalt of illustration, although the amount of target revolution is target slip-angle 
tart of a rear wheel, you may be a target yaw rate etc, that what is necessary is just the desired value which contains 
5 proportional component and differential term component of a quantity of state based on a steering angle at least. 
1 14] Moreover, in the operation gestalt of illustration, it sets to Step 242, and is the target yaw moment Mt. The first 
mponent Ml Slip-angle betar of a rear wheel And although calculated based on the differential value betard, 
fferential value betasd of the slip angle of the body may be used instead of diffierential value betard. 
1 1 5] Furthermore, in the operation gestalt of illustration, altiiough the yaw moment required for a vehicle is given and 
J behavior of a vehicle is stabilized by this by controlling the damping force of each ring, the yaw moment may be 
nerated by controlling the driving force of each ring or the damping force of each ring, and driving force. 
116] 

ffect of the Invention] Since the responsibility of behavior control falls according to the composition of the claim 1 of 
s invention when a counter steer state has steering operation of an operator so that more clearly than the above 
planation, influence of the counter steer which is unsuitable steering operation by the operator can be made hard to 
Sect in behavior control, and, thereby, the bad influence to the behavior control by the counter steer can be reduced. 
117] Moreover, since the responsibility of behavior control improves when according to the composition of the claim 
)f this invention steering operation of an operator cuts and it is in a retum steering state, it has been suitable steering 
eration by the operator, and it is made easy to reflect the influence of retum steering to behavior control, and it can 
t by this and the desirable influence on the behavior control by retum steering can be increased. 
1 1 8] Moreover, according to the composition of the claim 3 of this invention, it can perform certainly and easily 
anging the responsibility of behavior control according to steering operation of an operator. 
1 19] Furthermore, since according to the composition of the claim 4 of this invention guard processing of the time 
nstant is carried out at the time of the reduction and a bird clapper is prevented small superfluously, influence of 
suitable steering operation of the operator after a counter steer can be made hard to reflect in behavior control, and, 
?reby, the bad influence to the behavior control by the unsuitable steering operation after a coxmter steer can be 
iuced. 
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y /Vx ^l.Xmm(Dm^-i,zmif^^{^(D7.^)yyMl3 

m^n^n^. ^rcs'^MmmmtLxm^if^Tmo) 
m3\zm-:>x^m\zti'r^^m<Dmi^M^jii^m^mw^ 

^vyditmimmx&'Dx^jziK 

U= (GX 2 +Gy 2 ) 1/2 /g 50 
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[0 0 4 9] 5 o^3J^^l^T^l^^a^o$D<Bi3 

6 mnw^n. :in^mm&(Di(u^Lx\ — ^jummm 

[0 0 5 0] 7.^yy2 0 0},zm^Xi/-^m4RZSmS{Z 

ffliMMt 7:?^Mff$n. X'7'y':f2 s oizi^i^xif-^meiz 
^^nrcya-^^-hf,z^iit-:>xBmmmmm doxt 
^^igg:^n> ;^^^;/y3 0 o\zm^xitm7\z^-^nr^ 

jSLZssmmummm. 6Gxuzm^^^^^(Dmmy.'j yy 

^Rsti ;^^^}|ia[$n, X^^^yys 5 0(riS^liTtiBI8{;: 

^•^nrzya—^^—h\>zvi'Dx^m(Dmmt!^Mm'r 

[0 0 5 1 ] Xy^y':/4 0 Otr*S^l/^TfriVb ^Xy^y:/ 
3 5 0 {C*^liTS*?$nfca2pti(D^fiiici: uttis<^ 
^4{C«e-::>TS'$ic^@M^$jl3iVwti ;i>^*}^#^n^o 

[ifi:4] Vwti =Vb * (1 -Rsti ) 

[0 0 5 2] 7.i^y'/4 3 Oizm-^Xl^&^CDy^'zi.-^ 
^ J:bD r i ^^Tt^cDWc 5 Iz'^-DXi^W ^ tl^. mTt^o)^. 

5\zM^^x. Kp jgLiSKd \t^mmy>(-\^/^y^mm 

\zmn^itmmRzs^^m(D}:tm^mx$>^o ' 

[^5] Dri = Kp * (Vwi-Vwti ) +Kd *d (V 
wi-Vwti ) /d t 

[0 0 5 3] X^^>':/5 0 OtCi^liT^i^«l#4 2; 4 
4RZJ^$iJfP#2 8. 5 0FL. 5 OPR. Iztil^mmm^:^^ 

iht)^n^:z^:\z^-:>x^<Dmmm^m=z(DiiLm\zwm 
xm^^n^hmz. mi^K^mcDmmmzML^oL- 
9-^ itj:ir[\zMft^'t^umm^-^^ititi-^ri^ r ^tcct d 

^s^— Jliy^J >y 4 8¥l. 4 8FR. 6 6RL. 6 6RR{:i?:^ 
[0 0 5 4] ZLCDm-^^zL-y^^itDrii^mCDmmm^ 

m=z(D&m ^zi^m^mm ^ nR-Dyim\(Dm m^^^m- 
(DitLm\zun^n^:iii\z<kr). ^tjs-r^^^^-^uv-u 

±(D^i^{z\t±iMm\RzsTmwmm^^m i tc^^n 
rc&m\zmm^n^z,t\z^o. ^^i^^^'r^4^-r-;^'>u 
>y-^7=^zL-L.u-^f£:fymf^^n^zL^\z^^xm 

ft (Dmmm&.Tx$> ^l^\z \:^±mm&zSTmwm m 
^^^^=L(Di^Lm\zmmxm^^n^z,t\z^o. i^jt^t 
^7i><-;i/S/u>^i*3(Z)yu-^:t-r;w^fgm^e5 2 
-\fi^ffi$n, :in\zj^Dm^-(-)]^zy'j>y[f^(Di£m^ 

[0 0 5 5] ;k\zm3{z^^nrzya-^^--h^^m 
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[0 0 5 6] ^-fTs^yyi S 2lzm^TltU^^mO) 
S»i:L. Ell 7{C^$nTt.i^$D<H^AK-r— jU^— 

(Dmm^m 1 0 0Rm^fi*l4 1 0 2 ch(7)P«la)Kgii: 

L> cr ^'i^^(Dzi-i-^jy^/^u-^Lx. 'Mmmm 
mcDM^L^Pg }^^6o*Jt^:^r^cD{Egf zp 

IE) :^m2(7)^6{Cfi£oT}||g:$n^o 

[^6] Zp =Lr * { 1 - (2 1/2 M* Lf * V2 ) 
/ (H*Lr *Cr ) ) 

[0 0 5 7] XT^^y^l 5 4{ri^liTH^2:ePo J:OL 
p /2 (Lp mco^^) (?DigHF^{rM^V^T*ft:(DXU 

[^7] a = Zp +Lp *0 [ (-V*i3/r-Zp ) 
/Lp ] /2 

[0 0 5 8] i^miflat^> igQtC^^n^^c^^^'. IPt, 

»-3TMffiL> iiPE:s^t/TPR^^^^n^'nzp +lp / 

2. Zp -Lp /2'C*^^^>'tC^*iS'r'&V^yyj;t:) 
[0 0 5 9] 5 eizSJ-l^TtSTfSO^StcSe 

ms] /3s =/3 + a*r/V 

[0 0 6 0] 7.7^>yyi 5 8{Zi^l^X\:^±m(DX'f'^y':f 

m<Dmr^^mmmvyiMz&':^^Ks ^ieod^^^lt 

[SC9] SV=i3s +Ks *Vyd 

[0 0 6 1] m^ti^nmsRzj^^dcDmmzm-^n^ 
mm(Dm*L-\ztkn^mi^(D7. u 0 Rif^mcDmr 

tc.mx^'oXJzl^'/)^. cn^ tifJj^ilTS o T ^> ci: V 
[0 0 6 2] T.y^y':/! 6 0 iCjS^V^Tt^Kh ^X^hfU 

<7)^l Ot-tS-^TgHa-U-hrc 7^^1g#$ti^<t* 
IC. T^m^'^ti.s^yZf^xmmi'hLXT$^(Dm 
1 lfc«£-pT»?p3-l/-hrt ;0^1^»$n^o 
[0 0 6 3] 

[^10] rc =V* 0/ (1 + Kh * V2 ) *H/R 

g 

[^1 1] r t =rc / (1 +T* s) 

[0 0 6 4] XT^^y^l 6 2tC:^ViT«TfE03Scl 2X 

[0 0 6 5] 

mi2] DV = H* (1+Kh *V2) * (rt - 
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r) /V-iSs 

[^13] DV=H* (rt -r) /V 

[0 0 6 6] f^KU >^h/N^U:i — DVtimFfi(DZU v:/ 

^1 1 fc«£oT^^»:$n^coT\ K'J:7 hA^U^-T^^^^tu 

[0 0 6 7] Tsv^y^l 6 4^C^S^(.iT^3:;^t°>AUI3-- 
10 svc^jg^^fiiicScJ^^ 1 oiz^-^tiTc^'yyiztm't 

St5#Bii i{c^$n>^c^^r7t'?:>tiJ;T'5-^^y:/J;D K 

hmmmcd muw-^n. 7.^yyi e sizm^^x 

[0 0 6 8] I — ^ji^mmmci csruc^cd 
mmm^n. cs &zsc6 -^mi^izmi^mx&^^i^ 

20 \z\t^n^(D^mm<kO%-:k^im\zt^^<k3. tibcd 

iii 4{cse-::?T?$s$tiTt>j;iio sfci — i^jvmmm 

Ct tSTlBO^l 5{r«£oTCs :S:lXCd <0{prn:?i^:^c# 
[0 0 6 9] 

[fCl4] Ct =Cs +Cd -Cs *Cd 
[^1 5] Ct =Cs (Cs >Cd ) Ct ==Cd 
(Cd >Cs ) 

[0 0 7 0] mzm4i.z^i^ntiya—^^—h^mm 
i.xsmB—'E—^>hmmmMimw))^—^>\z-D\,^ 
30 xmmr^. 

[0 0 7 1] S-rX7^-/y2 0 2{Cj!^ViTtiN^i^>'3 

mf)^rfiDnrch^iz\tx^yy2 o 4{zm^xmm^^ 

^1 6fcSeoTj^#$n, ««¥lJgU:^tff:bn/!:<h#{wtt 

x7=-^y7^2 0 6\zij^\.^xmmm^y^')vynBr\h my 

tecDmi 7ICt¥oT?^S$n^o l^TfBcO^l 6^^i5[ 
1 7{cK^l^Tal . a 2 mSh\ mShl ti^n^'niE 

/h$<;^cJ:^(7)T\ €-^igctial >a2 , bl >b2 (Dm 
[0 0 7 2] 

[^16] erib =al * u b 1 
[^1 7] iSrlb =a2 * i^ + b2 
[0 0 7 3] mi^^\(09^'&^^?L^hmWim7>^')v 

mMWi(Dmmfimzm^i)^^^z,h. jku^mcom^M 
mi^m^m'^\z^^m(Dmmm\z^=^§^^<Dy. u y 

50 7&^*-:?i.i}t^r75^^$:*BO^Mfcgc^L^i^;&t^^ ^ti-si^oosfi 
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[0 0 7 4] 7.'TV^2 0 %ms2 1 0 \z.i^\^^x\x^n 

[0 0 7 5] 

8] jSrIl =Ktl* /3rlb 
mi 9] j3rI2 =Kt2* iSrlb 10 
[0 0 7 6] 7.^y':/2 1 2 tcSS^l^XtS^tScDl^JPMS 
Gy (D^:T';i/ffiGyt^mecD^2 0 ir«£oTiRS$n. 

[ia:2 0] 

Gyt = V2 *<9/ [ (1+Kh *V2) Rg *H] 

[0 0 7 7] 7.^v^2 1 6 {::S^i^T^i*:«ool^i)PiS^ 
cD^^;Ufi G y t <h ^ co^^i^M G y t d ^ tJj^S I ^ ( w S?9^-e 

#{C«X^>:/y2 1 S-vilt^o 
[0 0 7 8] 7.v-v'^2 1 8{CS$^l.^Tti*:{*:C0 3 — 

2 2 2-<m^. ^'^¥mimt^rit^^^\z.\t7.^-j'72 

2 OfC*5'l^T^^I8cT;&^*T2 (iE<^^^) \Z^L-J V^n 
tz\^7.^v':f2 2 S^itt^o 
[0 0 7 9] X^>yy2 2 2tCjK^l^T^iB$^iScT7^^*To 30 

m\\m'lt^fvr:Lt,^\Z\%7.'rv'7^2 2 4f-SS^V^TB§^^ 
Tt^^'To tC-fe^y h$nfcftXT-^yy2 2 8-vit<;^. 
«SU^^lTtDn;^c^^tCtlX5">yy2 2 6 tCiS^V^TPt^^ 

^^^2 2 8-\5Styo l^IECD^^To . T2 mSW&d^T. 
'TV^2 3 2B:D^2 3 4 cOii5^{cSS^l^T^^ffl $n^B#^ 
^Tl (jECO^^) tiT2 >To >T1 <Dm%^mt:L\. 

[0 0 8 0] X^^yy2 2 8 (cSS^l^Ttitt^<7)g^:^ U 40 
^;/y:^CDl:b««JJa^5>i3rtl ;!?mS<Dic 2 1 (C«£oTi^g: 

X7^^vy2 3 OtCiS^l^Ttimifec^g^XU 
cD?S5i^JBfig5j^0rt2 7^mec^i5c2 2(Ci^oT?S»$n 

[0 0 8 1] 

[iS21] /3rtl =Gyt/ (H-T*s) 
[^2 2] i3rt2 =Gytd / (1 + T* s) 

[0 0 8 2] mmz7.j'vy2 2>2\zik^^x\mm(r^^ 

UT. U V y^<Di:mm^^ /3 rt 1 :^^Tm(D^ 2 3 fC^fo 
T}S#^n. 7.v~v^2 3 4tr*^l^Ttilt*fe<D@^>^U 50 
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^yy^l<D«S53^S^^^0rt2 ?&m2(^|gc2 4tcS£oT}g» 
[0 0 8 3] 

[^23] jSrtl =Gyt/ (1-hTl *s) 
[^2 4] i3rt2 =Gytd / (1 +T1 * s) 
[0 0 8 4] X5"^>y2 3 6{I^V^Ttm^Mfi)c5>i3rt 
1 iii^^(ni^—Ym.&x\\ \Z^V^^-Y%M^n. 
^2 3 8JCS^ViTti«S5i^S^5^i3rt2 ^^'^(D;^- FffiiS 
rI2(CJ:D*'-H®31$n. X7^-/y2 4 OtrJS^V^T^i 
f^$i<7)B11X'J >yy:fti3rt:^^'TfB(^»2 5tCfieoT0rt 
1 &D^*/3rt2 (D^ti\^X\%m-^n^. 
m.2 5] 0rt=i3rtl H-/3rt2 

[0 0 8 5] :K'T-j':t2 4 2{3i^ViT^iTtBC0|gc2 6(r 

m^xdm^M^n^^^iz. k^ie<d^^^{^x sx + 

Bxd^BtT^t. B(D±^:^\ZJt-\:^TTm<D^2 
7{CSer:)T@^3-^-;<> hMt CD^— (;)^5j^Ml . 
Hp-^f^ficOX U /3 rl chf^ficD gHX U ^> j3 rt 

(D^2 8{zm^TM{}mzSMQ2\:ilE(D^mx$>^. 
[0 0 8 6] 

[iac2 6] i3r =/3 + Lr * r/V 
[g:2 7] I B I >{3x\(D^^ 
Ml =M01* (j3r +K* ^3 rd) 

/3rt<B<j3rl<?:)<h^ 

Ml = {/3rl*M01// (i3rl-/3rt) } (/3r -ert + 
K * /3 rd) 

-0x\<B<0xi<D^^ 

Ml = {/3rl*M01/ (j3rl + /3rt) } (i3r -i3rt + 
K * iS rd) 

[0 0 8 7] (^@^3-^-^>hMt <Dm—<D^^M 

1 (l/3r +K* /3rd^1Sffli:Lm-c7)^5>Ml ^mm^ 

-f^mi 3iz^^nrz,^^y\zMft^^^'^^yy<^K^inw 

[0 0 8 8] X7^>>y2 4 4(Ci^liTt^TtHC0^2 8 

SEoT@^3-^-;^> hMt om-c^^5>M2 . IP^ 
a£p3-~l^-hrt i:*a-U-hr chcT^^lMtcXcJX 

[^2 8] M2 =M02*H* (rt -r) /V 

[0 0 8 9] 7.J'v^2 4 6t;iSS^V^TtiXt:>AU^ — 

^V>yyctOllz:cD^5i'M2 (^)a^Wy jj^^'illff^n, >^ 
T-*y7'2 4 8triS'liTtiTtHc0^2 9t::tJeoT^-(;)^ 

[^2 9] 

Mt =M * Ct * { ( 1 -Wy ) *M1 +Wy *M2 ) 
[0 0 9 0] ^JK\zm^\Z7f=:.^nf:^VU-^^—V^m^. 

\^x^WMimM^ ^Qy.mn)v-^y\z-D\^^xwmt 



( 9 ) 
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[0 0 9 1] ^^^^^^^2 5 2(Cj?^l^TtiXD>y hJU 
$n^o i^EI 1 SicSS-l^TPboli/W Hpy— i 6 

[0 0 9 2] 7.y^y:/2 5 4\zm^T\tm^m(DSWM 

mmGxiRzs^^cDmm^^tiizm^^mi eiz^^n 

rc^^y\ztm^^'^yy''<^K}m\\mmmo:)Mmm dc 

[^3 0] dGxt=/i *Ct * dGxtO 
Fxtfl=Mt 



10 
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[0 0 9 3] WiZmi\Z7§^^tlfzyu—=^-sr—V^^m 
bT§$i<^B^;^U >^^Rsti \%n)V—^y\zr:>\^'Z 

[0 0 9 4] '^^y.'rvy^Z O 2 {CSJ^V^Xiia ^ieod^ 
Kf ^B9$fecDiB^Jt (0<Kf <l) iib. d 
Gxtf ^g*m* dGxt ( g tifi;^7Snj£^> m^^*:^ 

gite^^fi;^^0{c;^cJ:^i:#<7)^ttcDlM»DiiJg^Gwy (iECD 
<hL> fc^?^«fe<7)i^ifi?tS75i^*0(c^i:^i:#(^*« 
(?)Srif^SD}iS*Gwx (lECO^^) <hb. Tr ^^m<DV 

xti (i=n> fr. rK rr) :^mW^n^o 



ms 1] 

* {1/ (Tr *cos 6»-a*sin 6>) + dGxtf } 
*Kf * (1 -Gy /Gwy-Gx /Gwx) 
Fxtfr=-Mt * {ly (Tr *cos <9 + a*siii 9) + dGxtf } 

*Kf * (1+Gy/Gwy-Gx /Gwx) 
Fxtrl=Mt * {1/Tr + dGxtf } 

* (1-Kf) * ( 1 -Gy /Gwy+Gx /Gwx) 
Fxtrr=-Mt * {1/Tr + dGxtf } 

* (l-Kf) * (1 +Gy /Gwy+Gx /Gwx) 



[0 0 9 5] X^^^ys 0 4tcS^l/iT^i$»JS!j;^;cJ;0XU 
vyy^-s.om^^m^Kfs<hbTTfB<7)^3 2{rSeoT 
^tSB<DBm7sO y-^mRstl ( i = fK fr. rK rr) f)^ 

ms 2] Rsti =Fxtr *Kfs 

[0 0 9 6] :kizm8lz^'^tirzyu—^^—h^mm 

i^xmmmmifiJi-^zyizr::>\,^xmmf^o 
[0 0 9 7] ^rx^y^s 5 2izm^Tummmum 
mm 6Gxi7()^M.x$>^yf}^s^^(Dm&L m-^mmmmcDm 30 

[0 0 9 8] 7.5^ yy" 3 5 4 {zm^x^t^MmcomMmm. 

Gy <h@=^3— ^— hMt (hCO^Gy *Mt ^^JEX 

^*ijsij7:?^^ff^n;^^€'(ctix^^>y3 5 e^it^. 
mmm=ft:>nrzt^iz\^7.^y^3 5 s^mtso T.'ry 

^3 6 0frSS'l^T^)X^>yy3 ^ 4 t.m%mmWuio 40 
n. S^*)JSiJ;0^^ff:bti;^ci^{ctiX5"^yy3 6 2^31 
W^#iJgiJ;&^*fT:bnfc<h#(ctS;^5"^:/y3 6 4^ii 

[0 0 9 9] X7=-^y:/3 5 6^^153 6 4{Cj!FS^l^T^l]5SE[Hl 

\z^y)W^nmm^iimmmzwsi^n. Ts^yytzh 

%^XS3 6 2 (cSS^l^TtiiSlHl^^fliJSul^c^e^XU 
Rsti 7^?^^ 0 ^ :i (3 J: 0 S^P^tI^^^SSE [hI^#JM 

W(Z)3'-l/-hrXtl1tJPjiJKGy (Ot^-^l^icfcDff^n 50 



[0 10 0] bXH^cD^MJ^^itcJS^V^Ttl. 
y 1 0 0 {r;K^v^T*#:cDX U 0 

^SS®a)^^«^f(M;0^m^^tS$n. X^^^yT^l 5 OfC 

o:*WcD K U hT^ h<Z)^^^^-r K U y hAU ^- 

x^vimM-'^n. :zri^\zm^^^n^t\7s\Lywmm 

Cs R^>^'J hafJfPSCd T^^lS^^n, :$:|fi<DK[Hl^ 

[0101] ^Ac;^^>yy2 0 0 JCS^I/^TaHH-^— 
yOhfflt^PMMt :<?^^^^^$n. X5^^yy2 5 0 fZjS^l/^T 

g^i^ijDMi^^ ^Gxm\^%^n. ys'ryzr3 o of^ss^ 
v^TB^3-^-^>hS)jffli«Mt msmmmwrnmrn 

dGxttrSc5'^$^co@^XU ^;/y^Rsti 

n> x^^:/y3 5 o\zi&\^^x^i^<DUW]ti^um't^rz. 
^(Dmm^tm^^n. 7s^y^4 o o jcs^v^r^f^oD 

aS*tei*Vwti >0^1^»:$n. X7^-/y4 5 Olc:^l^T 

z.ti\z^r)'f:x-ih.(itT>x\ \zm\^x^m(Dmmj£tim 

[0 10 2] mZ7s^y'f2 0 2 — 2 1 0\Zljk\^^X^n 
7.v-y^2 1 2(Cj^(/^T3ie#cD^M"r^SSElHlg^ 



^^-r*$S<Z)MlJP3i^Gy (D^^;i/fiiGyt:^^^^ll#$n> 
X7^^yy2 1 6--2 4 0 l;:iS^i/^T^^^;HiGytlcS-::^'# 

\^m(n^m7.^)y':rn&x\.tm%^n. x^>vy2 4 2 
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z,n{zj:y)7.[i>j^{t]^oyhy^h^wn'x:m^ 
T^^mtiDWB(Dz:^. ^m^^mmiz^^-r^^mz 
m^x^mmcDmmmm^mmzmm't^z.t^ix-^ lo 

[0 10 3] ^fc:iCD^'&X5^!yy2 1 8 t;:i^ViTaK 

7iz^^mmmm^(Dm^m^{S:mi^. ti^y^xy^y 
^K^i.rcmmmm^zj:^mm(Dmit^mmT^:iLf)^ 
-e^^o 20 

[0 10 4] ^fcX^^>y2 1 6{-i5^V^Tjie^iC<:i;D 
L.^tfe7^^^fT^nTl^^ch^tCtiX^^>y2 3 2&U^2 3 

^m^^^\z^^it^i^^z,iif)^x^^o 

[0 10 5] ^rc^ti'eriX'f'^yy2 2 8RZS2 3 OX 
ti7.^^y:/2 3 2S:r/2 3 4\zm^Xmm(D^m7sU -y 30 
:/ftcDjt«?tm^51'0rtl J^^«S53^Jlfig53'i3rt2 f)^^y')V 

fflGyt{rSc5^l^T^^@$n. ^n^'nx^>yy2 3 6^ 
0:2 3 8fc*M^Ti:l:«?ij:S^^/3rtl mSWAm^S.':^ & x i 

X ^ y 2 4 0 V ^ Tf^ffeco g HX U >y /3 r 1 7&>*Jt 

n^(Dx\ 'im&(o^m7.')y'f'^tfmi^\zu^z.h\zm 
m \.xMm(o^mtm^xm\t't^ ^ ^m±'r^ ^ ^ 

[0 10 6] ^ti7.'f-yZf2 1 6 JrS^V^T3ie#fr J; ^ 40 

mom i.mmf)mt)nx (omm ^mion. x ^ 
^y^z 1 sizm^xmrnimiz^^tt^y^TsT-y^mtD 
tix^^u\^^m(Dmmf)mion^t. x^yzfz 2 eiztk 
\^^xm^mTf)m'Ai&m^n^ t^izxy^yy'' 2 2 2r 

U2 2 4\Z^\^^xm^W(.Tf)^To &.T\Zf^^U^^^oi3 

-\^^m'^n^(Dx\ m?i.\iWBM\z^K>ti^>^7.v^ 
Tmz^mmtmii^m'fmyt>nx^. ^(Dy^mmtm 
mm'f^K^\.rc.mmmm\z^^mm(DmAt^v^m't^ 

Z.t.t^X^^o 

[0 10 7] '^r^7.y^^yy2 0 2 — 20 6\Z^\^^Xi1— 50 
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YmmM(Dmmmt\.x<Dmm^^7s^)-yy^0x\h \^ 

^mt^v^^iyB yuyvu—)v^x^o\m^\zmW]ii 
i^^^'7L^nx\^^^^^\z\^f\^'^ <mM-'^n^(Dx\ 

ti^Vy^i^B >:2y hu—)V^X$)^i^^^t^Z)ts\:.i:'i^k 

mmzi3-\^mMi.. z,n\z^r^mmB-=^-^yhM 

[0 10 8] ^rz7.'Ty^2AA\Z'hk\^^X^mB-'E- 
;?<>hMt (D^il(Z)^^J^M2 :^^3 — K^S^tcao'Vi 

hMt :^^^m--<O^^^Ml <i:m-(7)^^M2 ^(DUm^h 

x^x^w^n^ifi. m=^(D^^(Dm^yjy frixh'>;N'u 

iz-Dnxm^A^i^^ <u^^oi^w^n^(Dx\ 7.\^>(d 
nmm&\^^t^i^\zum~(D^^M2 (Ditm^m<i^x 
sii3-^->t>hMt ^mwi^. z,n\z^D\^^jyh 
yoh^B:mz{&mT^z.^i)ix^. i^tcxtfxT^g^ 

T^^^iSV^ch^fr^i^-CO^^i^Ml <7)i:bfi^ig< LT@^3 
[0 10 9] ^fcg1S3-^— ^> hMt \tXy^y'^2 

2 (DmmmzM'T^^M^ii^xiMW'^n^cDx. ^mco 
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